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*^^-To ) * -SO2-, -ti£>£ 2 om±a<^^-^-^T^^iI|g»^^#tf e^x^o L 

1 (4 7 ^ * y 7 u - u y£R tfz-i\h ^a^wt^ & m^mxh -5. oa*jtf $ l 

[0 0 4 9] 

-^(X^io^T, -S i (ORl4)n9(Rl5)3-n9-e^$^^M!^*i4*P7K^MttOg 

[0 0 5 0] 

Kb 1 4 ] 

|( R 17)3-n10 <|Rl8)3-n11 
(Ri 6 0) n io-Si— L 2 — (S)q-L 3 — Si-(OR 19 ) n11 • • • (XI) 
[0 0 5 1 ] 

£tl£7^*;^X(47U-^^M-C&lK i t £ |hJ#^*^>o n9Mnl 
3 l«W2Xtt 3 £icU Iti^^ORieM^ORisI^ < t &-0CDR16 
< <h ^><DRi9<D%zmW3 &±X&Z> 0 RnRZ/RisX^tZti&T JV^^m 
3U4 7 'J -;i^4. ±IER 1 5 -C^$ tr^. T^^r^^X (4 7 ';-;i/^<h|B]at:^ 19. flFi L 
^i^if*So L 2 S:^L3-C^$^^iI|g^t4, Li-C^^tL^illg^t |l|^T-^> 0 . 0 
i L^Mi>mW.-e*>Z>o q(±2-4©lt^iL, L < It 2 
[0 0 5 2] 

[0 0 5 3 ] 

[ 0 0 5 4 ] 
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(T-i) HS^^SitOB^a 



Me 

(T-2) KS^SKOBu) 3 



(T-3) HS Si(OBu) 3 



(T-4) 



(T-5) 



(T-9) 



Me 



OC s H 1r n 



HS — ^SI(OEt)2 
(t-6) -^S-^-SKOBuh ) z 

(T-7) -^•S'^ N ^^ v SKOBu) 3 J 2 

(t-8) Si(OBu) ? L 




hs— 4 a — sxc»u>3 



(t-o) HS-Hk/-SKOBuh 



(T-11) 
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(T-12) 



OBu 
I 

BuO— Si' 
I 

OBu 



,SH 



(T-13) 




OBu 



(T-14) 




(T-15) 



OCgH 



CsHnO-Si 



OC 5 H 



(T-16) 




(T " 17) OBu ^-SH 
I 

BuO — Sr 



ac 



T ^ SH 

OBu 



(T_18) 

Me 

CgH^O-Si- 

OC5HH 
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(T-20) 



OBu 
I 

BuO— Si 
OBu 



S— S' 



OBu 
I 

'Si— OBu 
OBu 



(T-21 ) 



OBu 
I 

BuO-Si 
I 

OBu 



OBu 
I 

'Si — OBu 
! 

OBu 



(T-22) 



OPr(i) 
(i)PrO-Si 

OPtQ) 



'S— S' 



OPr(i) 
'Si— OPr(i) 
OPr(i) 



(T-23) 




OBu 



S— S— S' 



OBu 
I 

'Si— OBu 
I 

OBu 



(T-24) 



OBu 
I 

BuO— Si 
I 

OBu 



S— S— S— S' 



OBu 
I 

'Si— OBu 
I 

OBu 



(T-25) 




OBu 



S— S* 



Me 
I 

'Si— OBu 
I 

OBu 
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[ 0 0 5 7 ] 
[it 1 8 ] 



(T-26) 



OBu 
I 

BuO— Si — 
I 

OBu 



^ OBu 



Si— OBu 




Me 



(T-27) 



*Si — OPh 
I 

OPh 

[0 0 5 8] 

[ 1 - 2 ] v V # V'frMJ&yo <7)itWk& 

z> 0 ±m i - i ]izumLtzmmfai&M<DmmmffiL, -e^tc, fctmtmzmm-f 

y WSk $ *i & o £j£ L y ;i/ *a£l± :/> - Y J^K\SS<r>mSk KB ij&M-t Z> 

[ 0 0 5 9 ] 

mmi t7km, v& m^mr htiz> 0 mtm tLx ^m^mimmu 

[0 0 6 0] 

iKli^-^-bft^ (x^ y K 7*n tf lx>#-**^- HS0 „ & 

(v**^y, fFnFD77>f) > $JM£^-7^H§ (yXf;l,x-f;K xfV> 

/-/'jn-^yT^^x-r^, *°'j7'nt:i/>^'j3-ji/y7JV^il/i-t^) . 
7;i/3-;i/l (yyy — ;K jc^y— /k >f y 7*n/V - ;K xf i/y^'j 7 
;l/^r;i/^ — y o tf 1/ y y 'J a — ;l/^E y 7 )i>* 7- >K **'Jxf 
t;7;HjPx-t;K # 'J y°n tf w y y* 'J =1 - jv^ y 7 ^ * ;vx-f ;KfO „ %?%T n> 
^-jvm. (if-U^^'ja-^, yn tf l^y y*'j ,f 'Jxf i/y^>j #1; 

7*n tf l^yy'V ^ V -fe U >30 . -b'JMfc^* (7-feh— MJ;K <f$/9uy 

— h 'J ;k y h * v 7-tr h — h ;K 7°n tf^-- h 'J ;K ^ y v*x h 'J , x.y 

3§ (*;^~yix^r;v, 'J yfxxriK *y * y$^y 7-/HS0 . ^nhvttti 

S (-^fW^*^yK, ^il/*7>, y^fj^;i/A7< h\ yyf^7th75 K 

> immm% (F^xy, ^^v^W) . &m&&m (y^yycn; k\ x.*-i>> 
y n ij k$£) , tK^£JBv*<& So ff'Ci, x.?y-;K ^77*0^/-;^© 

T)Vu-)vm, 7-thxh'J;K /J^oyxhij^ y f+y7-bhxf'J^> 7*d tf 
txh'J;^ ^ y yx. b U )V*£<d~ Y } ) JHt-S-W, yi*t>, r h y fc K n 7 y y 
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m 2 ffii:i±£f#ffl LtU ^JgjSEitt, UirKfltffc'&W 1 gK*t Lffii L < (±0. 1 

~100g-e&tK «t L< t±l -10 g-eab*o 

[0 0 6 1 ] 

hg^ggi^-;^) , 1,3-v^h^ (7-fcf;i/7-th>f) , 7tF7-t^5 (N, N' 
-y^f;i/75/7-bF7-t;?5 ^ ? W^ft£o 
[0 0 6 2 ] 

& £fcjP£tW*&Jn*o±IR*±$rv\, fcf£ L < li^^*IKWILtv^7;^^-> 
[0 0 6 3] 

±IEm^JOv^Pfi{i, SM^ROVXli- (S), -*&B*ffc LT^^**j:|E!!it4fc* 
oi»ii:*fL 1 -lOflhW* L < . 1 ~5f!H ? «fc ijftf i Lv^ Q 
[0 0 6 4 ] 

»4:i#ti4, it7°nh>iHTii, tam, uul mm, mmmrn. 

ff77;^oii, ^*-9-7n/*n|H:*ai, *<k**»%^tf ?>*i, tS^^i 

[0 0 6 5] 

Ott:j£i:tSKtS;i:^T-i5o ft* L< (±-20- 150°CT& 0 > «fc <9 £f 3: L < t± 0 
-80°CC& <9 , $ hltZiftt L < {±20-60*0 -e&&o 
[0 0 6 6] 

[2] > vr^**^r«^'f jR-fk^xtF^^^^Biafe^^rsift: 
-ft*(I) 

[0 0 6 7] 
[ft 1 9 ] 




[0 0 6 8] 

■e^^tL^^^fll jit-is v*r, RiX^Zti&T )V*)V^ T'J-iUXli^tnllli 

tr&£o ifc, mil (±±ISm4 1 tmm-C&t), n 1 1 f±±|En 4 1 £PI&t?ab&o 
[0 0 6 9] 

Sfeor, -ft* (i) t±s (iv) *sr>*-&trmn4-<< 

[0 0 7 0] 
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[2-1] yyyy^m^^mt^ 

Ht2 0] 



( Y-)— A 3 ! 



n 42 



(R 4 )3-m 41 

sj^O-R 5 ) 



m 4 i 



(IV) 



n 41 



^Oftf^ Lv^ijt Ltli, £gu 5tKilX(±?l^(7)T^^;w* (#8x.fi*#tSliU -2 

7 JVlr^MX&t) , J-'f-^^s xf ^y-7 0 ntr^g, n--7'^-;U^ 2-JZ^-)V^ 

t-»H, n-7^'v;v*> n y"u s s9 u^*~s)V&, y^oKfy)HI) 

mtLXli, itllili^^tn6lf (if'JyJK ^J^y/if) , m&X&M 

y'JiHOjft Lv^hLtli, #tHiU ~1 0O7^^^^I(fiifc3oO7;i/^ 
;Httt $ fitz y ') )vm ( h 'J > ^ ^ v "J h U xf ^ > 'J h'J^V/n tr 

;u->'j;W^) , Xf±*°'l vn^r^>* (-(Me 2 S i 0) n H (n= 1 0~ 1 0 0) m 

[0 0 7 1 ] 
[0 0 7 2 1 

Asti, y y Yy^^ts^mM^m-Q-h 0 „ >vf>I^ttL^itLtli, Di e 
trich Demus Sff Ho r s t Z a s c h k elU^ TFlussige K 
ristalle inTabellen I I J , 1 9 8 4^, p. 7-18 tCfEfc $ it 
X^Z>i><DtfmfhthZ> 0 TfS-fe^: (XIII) tSJiiU^fJL^o 

[0 0 7 3] 
Ht2l] 



<xhd 



(XIII) *K QnWQ^fi 2m<DM%kMXlZ%-®i&Zmi-o 2m<DM&m 
tLXlt, -CH = CH-, -CH = N-, — N = N — > -N(0)=N-, -C OO-, -C 
OS-, -CONH-, -COCH 2 -> -CH2CH2-, -OCH2-, -CH2NH- 
, -CH2-, -CO-, -0-, -S-> -NH-, -(CH 2 )i-3-> -CH = CH- 
COO-, -CH = CH-CO-> -(C = C)i~3-> ;tif>^WfftL<, - 
CH2-. -CO-, -0-. -CH = CH-, -CH = N-, — N = N — , ift^^t 

TUK QiiRtfQi2te&^X&&<Dm$l<Zikti L^o 
[0 0 7 4 ] 

Yini^4-7iiofMx xii^ithfrhmj&zti&m&m^w.&^z^tL, m 

9lil-30ll^ifo Yf±»i L < ti 6M3t<0^#J%*, 4 ~ 6 M^tOl&fDM^ 

t LT(±> l^TtC^i- (Y-l) - (Y-2 8) xmZti&m&M. Wz\ ft h (D®.&it 
tfmfbtlZ> o Z\tlb<7)W:®:&<7)rpX£l0U%L<l±(Y-l), (Y-2) , (Y~l 
8). (Y-l 9). (Y-2 1) 2) "C*IK $e>fcfiP£L<l± (Y- 1 
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. (Y- 2) JSLV (Y- 2 1 ) T?*-5. 
[ 0 0 7 5] 
[it 2 2] 



-O- -OO <KK> 



(Y-1) 



(Y-2) 



(Y-3) 



(Y-4) 




(Y-5) 



(Y-9) 



S 

(Y-14) 




X = CH 2 ,O.CO,NH 
(Y-6) 



-O -O- ^ N ~v 

W N ^=N N-N 



N- 

(Y-10) 



N 

(Y-15) 



N-N 
(Y-11) 



N= 
(Y-7) 

N-N 

-< v- 

N=N 
(Y-12) 



(Y-16) 



(Y-1 7) 



N=N 
(Y-8) 



O 
(Y-1 3) 



(Y-1 8) 



(Y-1 9) 



-o 

(Y-20) 



— N N— 

\ t 

(Y-21) 



N— r\ > — Q 



(Y-22) 



(Y-23) 



-O -©- -o- -o- 



(Y-24) 



(Y-25) 



(Y-26) 



(Y-27) 



(Y-28) 



[0 0 7 6] 

(2 5 ~ 2 5#SFJ L < . 6 - 1 8 7) S J: *9#f £ << ^t^K^i ti& T)V*)V 

[0 0 7 7] 

1 . T^^^& 

T )V*)uMt LXl±, ±i£o[ 1 ] v'J *^;vy;HSi<7)t ^^xm^LtzT 

2. TV- )Vm 

7'J -)l<mt LXlt. #!)xJi\ ±.&<D[\]^V lJY)^Vfrl&$L%!)<7)tZ?>X*m7FLtzT 

3. mmmm 

[0 0 7 8] 
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4. + 

«£ W i L< (ijptfJttU ~2 4 07^3 + ~> 36 "Cafe "9 > b*v^. i F + vl 

) ^ 7^'JD^^^ + yxh + yi, ^ y ^ 7 U 7"n y If f * ^ o 

5. 7->W + y| 

iWiL<l±^*tl~2 4(07yW + yl^t), flx.lf7-tf J^^y|, ^ 
y V4 ;^ + ySfti^o 

xh + y*;i/ * r — & 0 

7. y77l 

8. yji/jrugi 

9. 7J^^y*jl/,fXjH 

[0 0 7 9 ] 

— IV) *K V'J S i (0~*).4 1 (R4)3-«4K X»±- S i (OR?) m 5 (R6 

fiit,07;^pySt>V7-'>(7)llSIQiK Q12 tom^-tir-Cab^OT&W* Lv> 0 > 
m 4 1 Ii-ffl?ft3f*^«#f t L < , n 4 1 (i^tl-Ftl 1 - 3 Lv^ 
[0 0 8 0 ] 
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[it 2 3] 

(S-1) CsH,,— (^)— ^^-O-tCH^n-SKOElfe 
(S-2) c sHi 



(S-3) CsH^-^HQ^O^CH^s-O-x^^ 

w~r_ > — < 



<S-5) 



(S-9) 



0~(CH 2 ) 3 — SKOEtfe 
H 3 C x -0-{CH 2 ) 3 — Si(OEt>3 



H 3 C^-0-CONH"(CH 2 ) 3 — SKOEtfe 

^^-O-(CH 2 ) 10 -O— (CH 2 CH 2 0)3— {CH 2 h SUOEtfe 

F-H^^— <^^-O-(CH 2 ) 10 --O— />-0— (CH 2 CH 2 0)3— (CH 2 )3 SHOEtfe 



(S-6) (BuOhSi— (CH 2 ) 3 -0— ^ — ^^~0— (CH 2 ) 8 -0 (CH^— Si(OBu>3 

(S-7) R 1 — °"^3~^3^C^" 0— Rl Rt = ( CH 2)a-0-(CH 2 CH 2 0) 3 "-(CH 2 ) 3 -St(OEt) 3 



(S-8) (MeOfcS— (CH 2 k-Q--^^ (CH 2 ) 3 -Si(OEt)2 



Me 

SiCOEtfe 



H 3 C^-0-(CH 2 ) 3 - SKOEth 



Me 
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(S . 10) Z^ (C H 2 ) 9 -0-^^— ^^-0-(CH 2 ) 3 — Si(OEt) 3 

(S-1 1 ) ^_CH 2 -0-^^— ^^-0-(CH 2 ) 8 -0-CONH-(CH 2 ) 3 -Si(OEt)3 

(S-12) 0 (^CH 2 -0-<^^— ^^-0-(CH 2 ) 9 — Si(OEt) 3 

(S-13) oO^^-O-Q- ^j>-0-(CH 2 ) 8 -0-(CH 2 )3-Si(OEt) 3 

(S-14) o(y^-CH 2 -0— (CH 2 ) 10 -O— — 0-(CH 2 )3-Si(OEt) 3 



(S-15) ^— i )—\ >-0-(CH 2 ) 8 -0— {CH 2 ) 3 -Si(OEt) 3 



(S-16) 



(S-1 7) 



-O— (CH 2 )„-0— (CH 2 ) 3 -Si(OEt) 3 



_J^— 0-CH 2 —^~^— ^^-O— (CH 2 ) 10 O— (CH 2 ) 3 -Si(OEt) 3 

v i— O (CH 2 )3 Si(OEt) 3 



(S-18) cQ^CH 2 -0-^y— ^^-O-tCHj^-O^V-o— (CH 2 )3 Si(OEt) 3 
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Me 

O — (CH 2 CH20)3 — (CHafe — Si(OEt) 2 



[it 2 5] 



(S-19) ^s ! _ CH2 _ 0 . (CH2)io . 0 _^^_^^_ 0 ^ ^-O— {CHjCHjOJa— (CH 2 ) 3 Si(OEt) 2 

Mc 

Me 

\T-°— (CHzCHzOa— <CH 2 ) 3 Si(OEt) 2 

(S-20) ^£!^_ 0 _ (CH2)i ^ Si(OB) 2 



(S-21 ) Q ^B CH2 ^-^y~- ^^-0-(CH 2 )6-0-(CH 2 y3-Si(OBu) 3 



<S-22) o()>^CH 2 -0-<^^^ 



(S-23) 



-(CH 2 ) 8 -0-<CH 2 )s-Si(OEt) 2 

[ 0 0 8 3 ] 



tbSE#2 004-3012746 



2 0 0 3 - 4 3 2 6 6 3 ^- v I 21/ 



[it 2 6] 



(S-25) /v?* /==( >-0-(CH2)8-0-(CH2)3— Si(OEt) 3 

oQJ-ch 2 -o-^ ^ * 



(S-26) 0 ^^ CH2 _ 0 _ (CH2)8 _ 0 _^^_ COO — ^j>— <^^>— 0-(CH 2 ) 3 — si(OEt) 3 



(S-27) 0^)UcH 2 -0— COO^^-O^CH^^-sitOEDa 



(S-28) o(^>Lch 2 -O-^^-CH 2 0-^j) ^~^>— O-tCHzhi-StfOEt);, 



(S-29) o^>l-CH 2 -0— ^^-OCO— <^jj) — <^)>— 0-(CH2) 8 -0-(CH2)3-Si(OEt)3 

[0 0 8 4 ] 
Ut2 7] 

/=\ O (CH 2 ) 3 -Si(OEt) 3 
(S-30) 0 > j>-CH2-0-(CH 2 ) 8 -0-^_^— <^ Et 

W~W^V-0— 0-<CH 2 ) 8 -0-CH 2 -lC:o 
(EtO) 3 SHCH 2 )3 0 



(CH 2 ) 3 -Si(OEt) 3 

Et _ _ , ( — — Et 

(S-31) 0^>"CH 2 -OhQ— Q-O— (CH 2 ) 6 -0-0-^^0-(CH 2 ) 6 — o^^Q-o-ch 2 -J<> 

(EtO) 3 Si-(CH 2 ) 3 



^Et ,== ^ O (CH 2 ) 3 -Si(OEt) 3 

(S-32) 0C^CH 2 -0-4JhH^-0-(CH 2 ) 8 -0H^W^( Et 

( ' °AJ^°>^><)-(ch 2 )b-o^>-(><>-ch 2 -<)o 

(EtO) 3 Si-(CH 2 ) 3 



/ (CH 2 ) 3 -Si(OEt) 3 

(S-33) 

(EtO) 3 Si-(CH 2 ) 3 

[0 0 8 51 



(CH 2 ) 3 -Si(OEt) 3 

C 5 H 11-0^0^~ (CH2)8 ^^0^ _(CH 2 ) 8 _0 ~0 _ 0" CsHl1 
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[-ft 2 8] 

(S-34) R 

<T^— 0-(CH2) 3 -Si(OEt) 3 R - COO -(CH 2 ) 8 -Q— ^~^) °" 



( S " 35 > R^N^,R ^ _ 

N R = O-^CH^g-O— ^J^— ^^-0-(CH 2 ) 3 -Si(OEt) 3 

R 



R R 



(S-36) 




R= — O— CO— (CH^s-OCONH— (CH 2 ) 3 — Si(OEt) 3 



(S-37) 




O— CO— (CH2) 8 -0-(CH2) 3 — Si(OEt) 3 



(S-38) 




R - — O— CO— (CH 2 )„-0-(CH2) 3 — Si(OEt) 3 



R R 



(S-39) 




O— CO-(CHrie-0-(CH 2 ) 3 — Si(OEt) 3 



R R 



[0 0 8 6 ] 

[ 2 - 2 ] /ah ym^m^mmi^ 

*$m<o-fu v y^mmt*\u »ib<n±iE-jRS: (iii) x-nztizufrmfeiiz 
o -ft* (iii) t?*§a&aj^«ai»±, Tis-fe^: (ix) -ess*iafl:£-'»©v/i> 
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[it 2 9] 



• • • (IX) 



[0 0 8 8] 

( I X) {Zte^X, y°xi h >ftt#14*E 2 (±, p K a 4 UTtDmn^ff £ Lv> 
0 7°n h >jit#-14«E 2 co»i Lv»«i Ltli, -S0 3 H, -P(0)(OH), -OP(O) 
(OH) 2> -COOHfW 1 ^^ #CffiL^tLtttpKa*-S03Hi^ 
mf hflho R12, R13. m8SVn8l±, Z-fl^tl— I V) Kfctt* R4 , m4 1 

-g-ftfbOfflt LTfiJtSS&l ~ 1 20T^^rl^>^. d *l 

<b ^a^^-^-tt^^^tf £>*U Zthh<Dm&m<DmiZ—fc$: (XI I I) ^OQn-C 

o 

[0 0 8 9] 

(1) (ix) -cmztizmmittt. **Li£«>»^«^Lr/MfcLj&v»fc#, t 

(vi) rv/xh (VI I) -e*$*L-5^;w7>f Kxfiv^;^^ Yit&m* 

[0 0 9 0] 
Hfc3 0] 



• • • (VII) 



E 2 — B4-pSH?0-R 13 ) 

m8 



3-m6 



HS— B 2 — Si+0-R 9 ) 

^ ITI6 



(VI) 



n6 



-S— Ba-l-Sr^O-R^) 

V nr>7 



n7 



[0 0 9 1 ] 

-^(VI)M(VI I)*, 82X^63 li^*L-PfL||illSJK*S.O f /Xtt^#lS*«r-Sr 

7(±-e*l-p*Ll -3^It?-SL, n 6S.^n 7 li^-tL-etL 1 - 4 co^i^^^L, R9S. 

^2ft±Oi § RgXtiRiifi-etL-etLl^— Cil^ott «fc^ 0 
[0 0 9 2] 

i^ftftKti, — (VI) (VII) Kjstt* B2&a f B 3 , Rs&t/Rio, 

Rs&^Rn, m6Mm7, afetfU n 6 St/ n 7 W\ ffifft- I X)(l.j3lt& B 4 
, R12, R13. mSJ&Tfn & tmm-eh&o ttz, Hfej£(I I I ) K*3»t& Ei , Bi, R 
3 > m3Slfn3ii, ^tt^tL-^ (IX) K *3 it <& E 2 ^ B 4 > R12. m8^tfn8i: 

ra*t?**o -fe^c (vi) (vii) 062^^3 1 Lxifriizftt L^M^mt. 

i> -00R11 7i ? ^^ic 4 &±-e£>S Lv\ m 6 Wm 7 »i-e-*l-Fft 2 3?Ji 3 

it<> n 6^11 7 14**1*'*, 1 >W£ Lv^ 0 
[0 0 9 3] 

(2) ifz^ tfrU? hm%.Tf/Xl£-(S)< l -M, 1^1:^(^^113^(7)7 
;vn^yiXli7 'J - /U* * vi^ft Slm^^Pttoy W aSTA* n ^ v K*»«>4*«r 

HulE#:t Lt(±, ±I£(X)S^VXt4-^ (XI) -eit$*L.ML£'%*ffl 

tiiliE# 2004-3012746 
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^-v: 24/ 



[0 0 9 4 ] 

±82 (1) RtK/Xti (2) ICfSfcO-^ (VI) , (VII), (X)&0VX(± (X 

i) x-mzti&it&ffit Lt(i, ^0x.{±\ ±;$<7)[ i - i ] vu ^r;wv*;na^omriE# 
«t ^^^^^^-fb^^Tisit^^^K^-r^o -fet (xx) -c^£*i&tt: 

^U*ffi-C£&o - — (XX) cf, L4i±2ffi^iS*S^^^L. 0Ux(i\ R» 

1 -15 (£t£ L< ti^fSflU ~5) <7>T;u*l^^ ^^#^6-15 (jfiL(li6-l 0 

[ 0 0 9 5] 
HL3 1] 

(T-28) HS"^ v Si(OBt}3 



(T-29) 

OMe 

MeO-Si "^^^^SH 
I 

OMe 



(T-30) 

Me 

MeO— Si ^^^^SH 
I 

OMe 

[ 0 0 9 6 ] 
[it 3 2] 

(T-31) OH 

H0 3 S-(CH 2 ) 3 — Si — OH 



(T-32) OH 

H0 3 S-(CH 2 ) 2 — Si— OH 
OH 



(T-33) OH 

H0 3 S— CH 2 — Si— OH 
OH 



(T-34) H03S _/~ \_^_ OH 
N ' OH 



[ 0 0 9 7 ] 

[3] tl-it^^ 7'V y Fl^n h V^WkOftWA 
[3 - 1 ] 

. (I^CiotliM) X otSMfl^a^^i, ftUff, #092 0 0 0 - 

2 004-3012746 
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^-v: 25/ 



2 7 2 9 3 2 -SH^HL mm 2000-256007 #H 2000-357524 

#IHS3 1 0 3 8 8 8-^-^fRS^' TElectrochimica ActaJ , 1 9 9 8^, ^4 

3 m, iio-i if, p. 1 3 o i m^umzttx^&^i : k*m^z>^ ttfx&& 0 t tz 
£fflv>&7>*. ±ie[ i - i ]-e*&-<£it^^[2 - 2]t?j£'<fe3g'ft^!»«:«riE#t Lxm 

^&*&m"eit, [1 -2]"C5E'<^:fc*5i)1ffef*:aJ»* I »««Efc**3t«), 
10 0 9 8] 

Ltz [ 2 - i ] (cis«!c l fc*r«$- >f mit&vo tm&t, nvu* v -> >j ^oun*^ t & 
M-o- (JfiUife rv^-y^j RtL>^v^) £MtT£«o -i^-^(n)Rir 

/XltmiDX'mztLZit&Vn £ [2 - l]KE*Lfc#«W*ffc^»£tt*Oig«t (> 
?y-;K /fy^a/v-^) H : &ffl L tz&t&ikM £ L <. -SH^Xti- 

S-S-*£-S0sH^K^&^ Vn/-y^JC«:iifi : $*4o -€-*>I8H&£KJc; ttiLti 
i^o RiSa^iK (V» ofeJKfi, ffc*Ki*U KfttStH* (^) 

^HtSC fcK* 9 £i:7&*-T?£*o £/&1-<S>Si-0-Si*£^<7)* y Y 

[0 0 9 9J 

tt^/n ^s»av>„ mmy'o hymttxit. mm. >)>wtm (h 3 p 
o 4 > H3PO3, H4P2O7, H5P3O10, *?*)>m. A^t7^tn>j>if) , mm 
> mm. Mi&mm, ^ y ? 7 ^*umm. ^*ummm, ^t^mm, m^-m ( 

?yyxhvym. *y>f3sTys<)v**vi%wm) wmtfhtiz> 0 ^m-7°v Y ymt 
Ltli, 'J >^^^T-^» - 3 0<7)'; , V >BM 

^ilxti^^i^ 1 ~ 3 0 o^'j ^^jc^x^^-e^ 0 , ym*^-^^xr)i<, m>) >M 

t-'v^j-^t-^^) . A)p*>mM (0Ox.tfFt^i-i 5^^>ssf*t), ^> 

u * ? y ?,)V*ym. Kfy;^;^>if) „ (00 x. f£ jfemWn 1 ~ 1 5 o 

*K IHR, h'J7*taft», «*§ScJ§.#BM$) , 'fUl 

7;^nr^F7? K*) , (Wx-tftfURSc 1 ~- 3 0 * >mMX<b *) 

l , 5 -T"7* u Sfoi&fr^Hb^. Xii±7>f *> 0&iS«U 

^ 7^ V Ix- h (#13 2 0 0 1 - 1 1 4 8 3 4^^) , XJV-t /ft-f V^-T^i 
-fHF> (#H¥6-9 3 1 1 l^fR) . XJi/^y^f'Ji-f W^*y(«FH 
¥ 1 0 - 4 5 9 1 3^f), 7>A'*>4ktf*)xn/*> (#Pf1¥9 - 2 4 5 8 1 8f&# 

[0 1 0 01 

hHxf;i/f) , l, 3-v^-h>^ (7t^7th>f) . 7*F7t^5Ki ( 
N, N' ->'^f^7?/7*F7t^'Ut) ^7&*^tf^fL4o 

tbfl# 2004-3012746 
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^-v: 26/ 



v i m^fccxm$i~?z>z fc#-ei4o *fi l< (±-2 o°c- 1 5 ot-c*^ «t oajs l 

< IJ0t-8 0*C-C*0, $<bK$f£ L<(±2 0°C-6 0TC"C*-6 o 
[0101] 

[3-2] i^tiYta^M 

$j 4- ffl v » a ii^-s t ^fi^- n§ * « v» s jtfi^a * mm 1- a - £ a* £ & <> mm^m 

t&MOift £ L^*Mt LTIi, 2,2'-7V*tf* Uyyfn^MJ^) x 2,2'-7V*tf 
^ (2,4-y7f^AUnzhij;i/) , y> 2 , 2 ' - 7 V kf ^ ( 2 - ^ ;u "7°n k: 
* * - b ) f©7 P3 £&?FJ x ^ > V >f n/ /< - * * v o Sfttttt 3% Pfl &3>J ^ >W »f <b 
*K jfcS/&§H$&3U<W$ L^mt Ltli, a -*;v,f-Mb^tl (*®#lt2 3 6 7 6 6 
lWM2 3 6 7 6 7 0f^Uf) , 7vn^>x-f)l' (^lUfSf 2 4 4 8 2 8 
^Wmm) , a-^k7K«Mm^#^7vn^>^t> (*S#fF2 7 2 2 5 1 2-^W«H 
») . ^1 + 7 >it&® (*H#lt3 0 4 6 1 2 7-^-^:^10)2 9 5 1 7 5 8 -^^Iffl* 

B'flMfr3 5 4 9 3 6 7 6-^*ffl#) > 7 ^ 'J y>M'7xty>ft^ (#K!BH6 0 - 1 
0 5 6 6 7^«Sy f *i#H 1 4 2 3 9 8 5 0-^93181*) ly't + tyTy-Mt^t ( 
*H#It4 2 1 2 9 7 O-^Sffl*) tfmfbtiZo 
[0 10 2] 

SMf-f &itiiu KSBim LT & &v> 0 ©&Jjn*Ji-ty v-MtcW L 

ffiUliO.O 1—2 0 ®*%-e*> «K «t "9 SFi L < it 0 . 1 - 1 0 Jf*%"C*S 0 
Y $ ti-S l^tti^x f 1/ > i ^ y h U ^fl/>**y KlfWT^+l/V 

K£tf>$&£\ t LTt±y°n h >i (±|B[3 - 1 ]-CW£7n h y») ^ 

Z> o 

[0 10 3] 

[3-3] i©^^*jt^i:©fffl 
^OM#14£|oJ-L 2 iZ'SKIotr, ±IB[ 2 - 1 ]&Cf[ 2 - 2 ] KfBfc Lfc 

it£m4 1 Xltm 5 tftti^ti3 t 2 <Dit&® *&&i-2>fr, — (IX) "C£S$*L* 
HUfE^tCjotj-Sm 8 t5 ? 3 t 2 O-ffc^WSra^l-***, &&v»ti;i;K.<b - 

^iiLTU^o i07-^M^©WhLTIi, TIE-^ (XII) 

(XII) 
[0104] 
[ft 3 3] 

( R 20)m10~ S i~( OR 2l)4-m10 • ■ ■ (XII) 



[0 10 5] 

mtiE#2 004-3012746 
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^-v! 27/ 



S£&£SU m 1 0X(i4 -m 1 0&2&±<nt R2o3Ui R21 l±^*l-m|Bj— ^ 
^otUv^o ifc, R2oXI±R2iOf Mia OS^CML, ^ift*MLtU 

-^(X I I)WmlO«OXIil»H(> R 2 ol±7K*WiL^o $ "b 
m 1 0 #'0 ^) i: ^ ©tH L Wt^oW t LTI±, fh7> h+yy7> (TMOS) , 
f F7xK->>7> (TEOS) WW'^ft, m 1 0 & 1 <D t &<Dftt Lv»fb^»© 

[0106] 
[11:3 4] 

(X-1) n-C 3 H 7 -Si-(OEt) 3 
(X-2) n-C 6 H 13 -Si-(OEt) 3 
(X-3) n-C 12 H 25 -Si-(OEt) 3 



(X-4) ^^-Si-(OEt) 3 

(X-5) CH 2CH 2 -Si-(OMe) 3 

(X-6) (EtO) 3 -Si-(CH 2 )8-Si-(OEt) 3 

(X-7) (EtO) 3 -Si-(CH 2 ) 3 -0-^^-0-(CH 2 ) 3 -Si-(OEt) 3 

(X-8) (EtO) 3 -Si-(CH 2 ) 3 -NHCOO-(CH 2 CH 2 0) 6 -CONH-(CH 2 ) 3 -Si-{OEt) 3 
O 

(X-9) CH 2 =CH-C-0-(CH 2 ) 3 -Si-(OMe) 3 
O 

(X-10) CH 2 =C— C-O-CCHsh-Si-^Me^ 
CH 3 



(X-1 1 ) CH 2 -CH-CH 2 -0-(CH 2 ) 3 -Si-(OBu) 3 
O 

Et 

(X-1 2) CH 2 -CH-CH 2 -0-(CH 2 )3-Si— (OMefe 



(X-1 3) 



O CH 2 

SKOEt) 3 




(EtO) 3 Sr ^ Si-(OEt) 3 



[0 10 7] 

i~50 ^i/%oi6H-cfflv»&?>7&*$iF£ l < > i~2 o^-^%<7)^ffl-efflv^<7)^j; 19 $f 

ttlfE# 2004-3012746 
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t Lv^ 0 

[0108] 

[ 3 - 4 ] vjmwit&vs 

[0109] 
[ft 3 5] 

( Y2 i^" As "f" Zl )n 81 ••■ (VIII) 

[01 10] 

-#b£(viii)>K a 5 (±^ vryi^tsmmmj-mx&t) , [2 - 1 D^iE^fc— ftssciv] 
-e^sax*,* v yy&tt&'r 4 mitten <Dk ttn^ftimmr-Jbt) , ^z.iz^tm 
* yy>i±, ^f&i^oyn h >£&BiflMfti$KJflv*'&> vy>*tt«t>f*M't l o 

1.7/1/*^ 2.7'J-^ 3.*t9?t5tS> 4. 7^3 + v*> 5JyW^yI, 6. T;U 
r3^v#;i/#\=.;i/^ 7.y7;i, 8. 7;i/^-n^. 9. T^r^v*^*'— ^^O^C. tR 
Rife, SW)^*^yiH, *;u-7 >r ; mtz¥<nftm&. 

nsi it-trti-Fti 1 ~60£&£^U 1 ^;:iWfi:iti n 82 fi0~4<7>^i&:£^ t . 

9 as^te&fcftu [2-1 i-e^^^-^tivi^^ti^^^-Y^t^+oYi t 

[0111] 

jiir k , (vi 1 1 ) -c* $ n & vc&ys <o zmf&tfztihizm.Tzzti&iive 

[01 12] 
lit 3 6] 



(K-2) C s H u —(^— ^~^-0-(CH 2 ) 8 ^-OH 

GsHii— C^G^ o_(cH2)8— °~\^ oh 

H,C^-OH 



(K-3) 



(K-4) 



° sHl1— CZ)*"" °~ (CH2)8— O-W- 0-CONH-C 3 H 7 

H 3 cA-0-CONH-C 3 H 7 



[0 1 13] 



tBSE# 2004-3012746 



WM 2 0 0 3 - 4 3 2 6 6 3 ^- V I 29/ 

[ft 3 7] 

Et /=/ \_o-(CH 2 ) 8 -OH 

(K-5) 0^>-CH 2 -0-^ ft " 

(K-6) o()l-CH 2 -0— (CH 2 ) 8 -0-^^>-COO-^j>-^^-0-CH 2 -CH=CH 2 
(K-7) 0 ^!_ CH2 _o_ CO °-^^>— 0-(CH 2 ) 9 -CH=CH 2 



(K-8) 0()4h 2 -O-^-^-O-(CH 2 ),-OH 
(K-9) oQ>^-CH 2 -0— (CH 2 ) 10 -O-^^>-^^-OH 



Y" OH 

(K-10) 0 ^ H2 _ 0 _ H Q^^ Ko _ (CH2)8 _o-V\_oH 



[0114] 
[ft 3 8] 

\T OH 

< K " 11 > ^_ CH2 _o,CH 2 ) 10 -O-^-<Q-O-A_OH 



(K-12) O^^CHz-O— ^~^> <^~^>— 0-(CH 2 ) 8 -0-(CH 2 ) 2 -COOH 

(K-13) oQ^CHj.-O— <^^>— 0-(CH 2 ) 8 -0-(CH 2 ) 3 -S0 3 H 



4) 0^)Ah 2 -0-h^^— ^^-0-(CH 2 ) 8 -0-(CH2) 2 -P-OH 

[0115] 



{±lliE# 2004-3012746 
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^s-v: 30/ 



Ht3 9] 

(K-15) 0 ^ c „ 2 _ 0 ^Q_^_ 0 _ (CH2)8 _ 0 _Q_ OH 



(K-16) 



(K-17) o(^CH 2 -O^J^— <^^-0-(CH 2 ) 8 -0^~j) 
[0 1 16] 

lit 4 0] 

CH2CH"CH2 

Et — /—( — — Et 

(K-18) O^CH^hQhQ-O^CH^ 

CH 2 =CHCH2 



Et . — . o CH2CH-CH2 

(K19) W °-^>°vO-0-(CH 2 ) 8 -0-Q-hQmO— CHa-O) 

CH 2 -CHCH2 

[0 117] 

[3 - ^m^it^<omim 

i±, 55-T-aio, ooo~i, 000, ooofis-e^B^oyn h >mmttntmm®L<7)£ ^ms-i-it 

Sff:tL^*iW»IL<, ^tli: LT(±l~30f?i%<7>$Eia 

>\ Wt*°0 ^>X>f 5 ^'v'-^^^Oltl^^^J^i^^T-^^^^^ib^^^oX 

[0 1 18] 

[ 3 - 6 ] mm^m 

iio t LT(±, TAC (b'JT-tW^O-^) %<7)-t ;l^n -X^i^ 

5tT-"7-Y;l-A N PET (#'J J.-rl">"rl<''7* U- h) , PEN (#ijxfl/>t7^l' 
-h) ^©x^f ;V^^T-7^;VA, PTFE b 7^tnxf U>) f©77 

kf>n-x^>Xft> rV7 73-fr/^ yN'-a-f^^l ^yix-rJ-x-f 

mtiE# 2004-3012746 
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^-v: 31/ 



y 77J K^-fo 3 - -r * y r&^zm c t § * 0 

[0 119] 

ilS***:*)^ ^^^#vi^M-r^C t^T'i^o #UxJ4\ H(Fi£0£*fti^K*T!uK 

H< li&m.*^) 4 < K^Eftil, if-^T^a-^EAfc^ifcfiEfaSfc^i* 
[0 12 0] 

mij&z^wm^&nim^mmiztt^o fo&tt turn.-? § a -T ? * -amm^n 

£*§£-M£#;e1-£ - ttf^£, 'J * h n tf 7 ^^ffit h n M y 9 ifcUfflt 1 
t: t-t h o e^IM-C-li^vf 7 7,9-9^99^ 9>)X 

^n^H^t:y ? »iu>„ ifc, £*i£o*BKj3it&EiWH#W-c«it£ 

[0121] 

Oij«LT#fc^S*«-&«'W y; y KS^n h *i, 1 0 

- 5 0 0// mtflftt L < , 2 5- 1 0 0 // m# ? #^£Ft Lv» Q 
[0122] 

[3-7] ffliim^<D%m 

[0 12 3] 

^•/Stt#^)iii5^^^nLr & iv> 0 ami), 7°u vy^mm*i~mmLfzmmm7j 

[0124] 

[4] 

[4-1 ]«ifeoflt^t: 

T TMEAJ tv^) 1 0 cDffi)5§;^^i-o ME A 1 0 (2. 7°n F>JMl 1 Zrti* 

t^t1tln]t^7y - Kisi 2s^y - Km® 1 3*mtz>o 

T 9 - Km® 1 2tijy- Km® 1 3 14, #?LK2»mv- h (Wx.lf*-**>/<-^- 
) 12a, 13a tWmM 12b, 13b frbtc&o t^MM 12b, 1 3 b (4, 6&t£T- 

tfe!»^?>ft*o tt&v 12 b, 13 b*7*o h 1 fc#*s**fcje>K, #?iic 

tafiE# 2004-3012746 



#H 2003-432663 
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«y-H2a, 13aM112b, UbMLfct^S:, ^nh^Ml 
1C*7 h^U^ft (ffj L<1±1 2 0-1 3 0t, 2-100 kg/cm 2 ) T:"I±3f f & 
rts jg^*^*##tw»!«SEIi 1 2 b . l3b*iSLfci©*, ynh^Ml U:K? 
L&75 s <bJE*L*:^ #7LS*mv- H2a, 13 a TMfc*&tr;fr£ £HISKfl§v»So 

[0125]. 
[4-2]Jtt*SE*m 

tz£>X»$)2>o MmM<7)ffi&\t>]±ZmMt LT, Pt-Cr\ Pt-Nk Pt-Co, Pt-Cu, Pt-Fefcf 
© £ * r S Sr Sife*— * Jfl v»S i t 1 § £ o TV — K*M4K V * V - ^TfcigiK * 

ikmzyvmir&z tfimm-cjb&o ioaw^fc*^ pt-Ru, pt-Fe, pt-Nk pt-co, pt 

-Mo& i?<D&&&~ 7t±)%. Pt-Ru-Mo, Pt-Ru-W. Pt-Ru-Co, Pt-Ru-Fe. Pt-Ru-Nk Pt-Ru- 
Cu, Pt-Ru-Sru Pt-Ru-Au£^<7)6#*H7C#Jl£fflv^C fcj&*t? l # £ Q 

i&1£#JS&fi#$*& Ltli> 7-tf V^^7y^ Vulcan XC-72^ 

(CNH) , *-*yt/fi-7' (CNT) »IU 

[0 12 6] 

[4 - 3]ttfc*«>«Mti:*m 

ai"T4ifc, (4)RJ&K J: ^Ctya F >^^n F ffiK?MRrc|fcj£-f £ £ ^ ( 

& £ o (2) {± [ 3 - 2 ] 7t itttIHl!l^\ (3)liHC<[3-2] * - *f > *f 

fl-^ffldo (4)*>«tB«:*fc'-rfc«>K, ftk^Wf^-Tn F VfcmmZm&Z^&o 
[0 12 7] 

^ffc#y ^-x;v^-t-;w^ F>. ^.^^Xb^'J^^x^ 5 fv—^tt 2fe>H-£it£3r$ 
M^^^*^^^^) , Bft*«H5e$*tfc^r«-iE«yN>f /'J y KS7'n F 

mvt&m (DmmAiz . 0. 03- io mg /cm 2 <nmm& , mmmt) t mm&om&fr % m t-c & 

v>4 0 F >fS**t^Ofi{±. ifm^Mlf ICS «tLT, 0. l~0.7f&^*iS 

[0 12 8] 

[ 4 - 4 ] ^nmmm *> - f 

<tO 7t * UPTFE^ta t Sfe L i o £ ffiffl -r ^^Ht^o 

[0 12 9] 
[ 4 - 5 ] MEA (««K%^-^) <7)« 

fcBIE# 2004-3012746 
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^-v: 33/ 



(1) h y^mmm^m : »tt^«fi»*-^>, t* hn yfcj»#£k Jen***** 

(2) #?LK*«v- hM^fe : ftMfc^-* h£^?L««v- h^EBK^U 
ffM£-£/ciL -7°n h >^cjft)g|i:EEiF U 5 Jiff J&OMEA^fpM-T &o 

(3) Decal& : feMi^-;* h £PTFE_tKi£;fif U ftfeftif *fttl&Z*ttz^ 7°n h >&&WkK 

Z-ttzm*. ±iB(l)-(3)W^ft^TIIEAS:f^«i-r&o 
[0 13 0] 

[4-6] jSKfl-Xtftftifc^fifc 

Lt(±> r;urr-;i/^ ^yyo^v-JK jr.-?- lx > y 0 3 - <h* 

) , 3--r)vm (y^fiu-f;K v7 h*v7*>\ h'J> h+y^^>i>f) , ^ 

Ii>^y-;HlMitii, * *7-;i^Jg3~64«fi%<7> 

7^7- ^7Kv#iS^ffl $ tLZ o 7/- KRJSsS (CH3OH+H2O—CO2 + 6 H + +6e) K J: <9 , 

1 -t ;i/co7 * 7 -;wi*tu 1 *n/O^C3&*£-R"C* ^ > £ob#<t>7 * 7 -;i^jgf±64®S 
©IIS < t* i ^fiJ *i 5 '* S o LfrLtetfh, 7 * 7 -n/«JS*«jasv^g % 7 

JfcSHi, (3/202+6H + +6e-H 2 0) •? . Ltif (ifrfctt rt*fflv> 

[0131] 

±IE. 7/-KMS^y-KM^, (1) 

*jJc£1iSt J: LT^Moy ^7-;v^ffipIf^ 

[0 13 2] 

[4-7] -k^OX? y 

^mtfeo^-t^SBEJi— tew^ivj^T-c^so-c, MWco^^ma^^-^-^T, Jji-tr 

* PFffi^-y*>7'J StK, Jfi-fc^*, Pifflfcj»*^»o^j&$nfc-k/<l/-*-*^ 
fit) tf*OTfcffi*fci£>, ^«rflX«9Aft^< % »Mt-t?^*i t^<b/J^**#mflfe^«L 

[0 13 3] 

ibfE# 2004-3012746 
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[ 5 ] BMUtikv) 7/n-v3> 

, ? ; - ^mBMn-m*. /ml s*-fk**?risit?*-5, ^m^^-c^^fij*^vs 

CTxJf, »i L < 3*8 LTIi, JimUM, ^/f^-f;<ya>, « 

^7,^;l/#y9, PDA, **7^ ifm^'- Aft, -=E/^ ;Hf-^'-> ^X77iW'! 

£ LtttffltJbSo 
10 13 4] 

HI 2 liMlift;^- CT^^-ro M-mHlliiME A 1 MEA1 0 £#E*rf& 

— *j-(7)-t/^-? 2 1 , 22k, 1, 2 2 izM*)WlfbtitzA7->l<X*y 

hfrbteZ 1 7 y * > 1 4 £ £^fT -2> o T J — VUM<7)-t^ V - 9 2 ICS 

T J — YWm ffl nU l 5 tt <b ft , * v - KM! o-tAU-^2 2i:ii*y - Kftl HI 
□as i 6/0 ? isit^ftTv^ o ry- KSfflWPfflJi 5^«bt±, tKsh, t^h-zms ^ 

y - /Hf) ^so^Bfl-Xli 7^3- $ ft, * V - KSffl H 

mmm\ 

[0 13 5] 
[0 13 6] 

^mm i 

(1) milEff(T- 3)^V>/;y'j *V>Mf©ll 

ffK#(T-3) 3.22 g£y« */-;H0.3 gK}g»U 30%$mib7K5?t7k 5 g^v^P t tz 
o £<a^W£^»-C24l$HI*f$Lrt:ffe, NMRHi •) mMWiT - 3 ) O-SH^OM^ i: -SOa 

Ha£o^**fliBL^:o ioi9KLti*Lfc'/^ (sol-1) i±m&mwc& , ^Hf^f 

(5°C) -ClOBK^ ($*Mfc*-fK*&— **>i&i80 "Cabofco 
[0 13 7] 

(2) BUlE#(T- D^fflwfcyn^MMS 

tfHB#(T-i) 2.94 g£^?y-;v9.o gCifSL, 30%^$Hb^i7fc6g£y£ftp Lfc 

H*tf>Mufc*fllBL7fco iOJ: 9 LTSIRLfcvOi' (S0L-2) liifeSUf* «9 , <£Bf#r 
(5°C) ■C7HW3cjeT?*o/io 
[0 13 8] 

(3) flNE#(T-l 5)^v^:y'J*y>ait(WiS 

huIE#(T- 1 5) 3.65 g^2-7 p n/NV -;H2 gCi«L> 30%i§^t7K*7K6 g^i^tn 
Lfco £©«^W*SirC24l$W*#Lfc&, NMRKJ: 0«fK#(T- 1 5 ) <7>-Sm<Dffi%: 
£-SQ3ti&e>fkl&imm.LtZo i©i^:UW»Lfc/^ (S0L-3) 

^Bt^f (5°c) ■eioHH8gc£-e*ofco 

[0 13 9] 

(4) «fffi#(T-4)«rfflv>fc->'J *7>MI©I1 

buIE#(T-4) 2.64 g£y * y -A> 6gK*gj»U 30%iim^7K»7K 6 g&ife&P L 
-0?£^£^S"C24B#RiaH$Lrt:^ NMRKJ: 0 iulE^(T - 4 ) O-SH^OM^ £ -SOsH 
*o^iS«:«BLfco ioi^:LT«»Lfc , //i' (SOL-4) t±&tfeii9J"C* •) , ^Hf^f 
(5*0) t6B^t^^^o 
[0 14 0] 

(5) flHE#(T-2)«:fliv>fc~>'J 

tBfJE#2 004-3012746 
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^-v: 35/ 



fJlE#(T-2) 2.36 g£y 9 J -^6gtCv#fi?U 30%$fiHHfc*3§* 6 g&j&fin Lfco 
i OS^»*^ffl-e24l^m L NMRtc i 19 fjlE#(T - 2 ) tf>-SH2feO?ft'3c -SOsH 

*©4)S*iBLfco ;ol?KLtfl*Lfc'/^ (S0L-5) fiitefeiSWC* 0 , fcBffBf 

(5°C) t5 0PI^T*o/:o 
[0 14 1 ] 

(6) Bi)iE#(T- 9)^^/r> 'J * y*JHB.j£!|&09!ti 

UiT«*flc(T-9) 3.56 g^2-7°n;V-;H0 gtC»»L, 30%SBSMfc*^7k 6 g£fls}jn L 
fco i tf>&^£^i&-C24H#ra*# L NMRK J: t) huIE#:(T - 9 ) <7>-SH^O?fc'£ t -S 

OsHgW^jS&aneLfco -<7)J;^:LtIlLf:y> (S0L-6) (±tefeit^-e^>l9, f&Hff 

(5°C) -CSHW^-Cabo^o 

[0142] 

(7) mm&(T- 2 0)*lw/:y'J*v>t»iI 

huIE#(T- 2 0 ) 3.22 g* 8 gKflgMS U 30%«B5tft*3is*10 g£^*nL£ 

o -Ofl^£^fiT-24B#[M#L£it, NMRtC i I) huIE#(T- 2 0 )<D-SS-*fr&OiB3c 

t-sosH»o^S:iiBLfco roi^taTWiLfc/^ (sol-7) itm&mwx-$> «J . 

JfrHiBr (5°C) T?10BH^-C*ofeo 
[0 14 3] 

(8) hu.IE#(T- 2 SJ^^cy'J^y^Mftoil 

IftJBft (T- 2 5) 2.63 g£y ? y 6g^?#ft?U 30%ii^k7fC*7K7g?r^PL7t 
o £OS^*b£gffl^24ll#H*#Lfc|fe, NMRtCt ^ l»Kfl:(T- 2 5 ) <7)-SS-*£^0#f:£ 
t-S0 3 H*<7)M^iitSL/c o ClOJ; ^ t:LtllL^y> (S0L-8) t±l!S'feiSWt?* , 
J$B£j*r (5*C) ■C6BPIgc5E-C*o^o 
[0 14 4] 

(9) tffiE#(T- 3)£fflv>;tv'J # y'^M^oflM 

BUlE#(T-3) 3.22 g£20%^? 7 -^7k6g^v#»U 9 %&ME$ft38 gSr^tJO L 

03m<D$Lj&*mmLtz o z\<dx 9 tz LxmmLfzv^ (sol-9) t±*sfeaw-e*i9, -<%m 

ffi (5"C) -C10BH^5e-Cabo^o 
[0145] 

(10) HuiE#:(T-3)^^HijlE#:(T-4)^fflv^^v , ;*y*;l/a^;t;<7)p^ 
HUlE#(T-3) 3.22SO f H(f|g#(T- 4) 2.64 g£^*y-;W5 gKJ&#U 30%®& 

^TK^TKlO gSriSJniL^o £Oil^&££»t?24ll$fl]*#Lfc&, NMRK «fc 19 iIfl:(T - 
3)RZ/Mmte(T - 4)0-SH*0^t-SQ3H*«5^jRSr*®Lfc 0 9 CLtll 

Lfc:/> (S0L-10) {itefejt^-e*«)> <tHfEf (5°C) "CSBW^je-C^o^o 
[0 14 6] 

(11) BU.IE# (T-2 9) 0*^>fc'>'J*7Mll! (JttR«l) 

^JKflcfc LXTUm&<Dmmfo (T-2 9) 1.96 g*>^y-M0.3gi:i»L 

, 30%aBMt**7K5g**inL^o zwm&yozm&x 1 israattrr* t mfcommvo 

[0 14 7] 

(12) lifjfE# (T-3 0) 0^^fflv^:v'J*y>Oll (Jtfetffl 2 ) 

mmfct LxTmmm<Dmmi^ (T-30) i.s g£y^y-;no.3 gi:^)SL> 30% 

iflBfcft7k3fS*5g£«lLrt:o £O&^£^iaT-30#IS!«*M-* tlfroKfflJ*^* 
U ^^^y^nt(i#^>tL^^o/io 
[0148] 

(13) mm®- (T-2 9) S^'ltrlE# (T-3 0) ^ffl^f;y >J * y>Oii (Jttfcffii 
3) 

l»|gfltfc LTH«Ig# (T- 2 9 ) 1.96 gRVm&it (T-3 0) 1.8 g£> 9 J -^20. 

miiE# 2004-3012746 
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[0149] 

[0 15 0] 

2 

Wlft^iHL^S - 1 

( 1 ) S - 1 <D^J& 
(7s*- A 1 ) 
[0151] 
lit 4 1] 



S - 1 ORTfS - 1 3 £WTO**- A l - 3 l37F-tM(c 



n-C S H„— ^)— ^^>-OH 



Br— C9H 18 CH=CH|2 



n-CgH, i—(^y~ ^^-O-CgHiaCH-CHj 



(M-1) 



(M-2) 



HSi(oet)s / — \ /=\ 

f>-C s H ln — (^J— ^^KO-CHaa-SKOEQa 

(S1) 

[0 15 2] 

( 1 - 1 ) cf^#M- 2 

p-(t rans-4 -^^f ;^>^nA^y;i/) 7x7-* (M - 1 , M^'fL^ 
58) (24.6 g, 10 0 mmo 1 ) £ DM F 10 0ml IzmML. mM* V -> A 2 5 
g^jDi, 8 0 'CK^mmW Ltttfh, 1 1 -7*nt- 1 -<yyr-t> (2 4.5 g, 1 
0 5 mmo 1 ) £ 1 0 5f F^-CnST L tz a 3mmumWtWLfzfe. £Ut>^%£3 0 0 m 
1<7>tJc^V±£\ &M,ZMMLfZo nhtitz%&mgk* * ^-i^MU 3 6.4 gO 
M-2 £t#£ 0 
[0 15 3] 
(1-2) S - l <n£rj& 

P^#M - 2 (3.99 g, 10 mmol) ^'Ji^->y7> (1.8 g, 11 m 
mo 1) ^lL^tth^x>|;glL, SS^ff 1*1 £M3tg& Lfco S£«^8 0t: 
K«*>, illt6#^ (5mg) £ftnx.> 3 0#^SP^L7to Kfcfc&®*m&L. 9 s*)HY 
j^7A^n7^-57^-i:J:^«lU 1.1 g<7> S - 1 m&iMKVv) *ntz Q 
[0154] 
(2) S - 1 0©^I 
(**-A 2) 
[0 15 5] 
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[it 4 2] 

Br-CgH 1B CH=CH 2 _ 

HO-^^H-^^-OCOCHa - C^CHCgH^-O-^^— ^^-OCOCHa 

(M-3) (M-4) 



(M-5) <M-6) 

C9H 18 — 



(M-7) 

O 



(S-10) 

[0 15 6] 

(2 - 1 ) +r^#M- 5 <7)^ 

4 , 4'-y'H Ka^y-kf7x-;i/-ty7'fef ;i/-f£ (M-3) (45.6 g, 200 m 
m o 1 ) £DMF 1 0 0 0 ml (C?#ft$U RW.t> 'J ■> A 2 0 gfci&inU fit 1 1 - 
7'ot-l--)yf^> (4 7.2 g, 2 0 0 mmol) ^iTL/: 0 Rlt-I^8 0°Ct 

Lfc>^y-^-Ci5fe», 7 2 gOM-4tttfc. M-4 (50.8 g, 13 3.5 

mmo 1 ) £^ ?/-;H 0 0 ml H5Hfc£*. *8Hfc# U ?A*«Fifc (KOH 1 2 g 
/jJclO ml) ^iJDx., 4 0rtl^> 8 0t:T'2 O^WMiLfclfe, ^JMSttM- 
V±§\ WfcBLfcigilliSr^igU ML/:^y-Km ft*L4 4 gOM- 5 fcfffc 

o 

10 15 7] 

(2-2) tfPfl^M- 7 O^Sc 

M- 5 (2 0.3 g, 6 0 mmo 1 ) f- U > 4 0 0 ml i:i«L, 0. 5 MO 

^B^TK^f- h U ^A*»fSl 2 0ml fcflfcbnU flH$Lmm-^ n 
g6 9%, 16.5 g, 6 6 mmo 1 )£ 1 0 ^KT^Sn Lfeo 7 l$H*#L;fc|fe. R£< 
«^*i:^*03Eifc»*3R^ h V V A£JjP;i> Tkife U tilt.* v > LTffil£ H H H * 
§/;o ttfe B B ^MLf;7-th^hV^»U 12 gOM-6*ftfc, *KM-6 ( 
1 1 g, 3 1 mmo 1 ) ^y^fMWT? K5 0 ml C«U 1 0 g^^l* V 
vA^jjoi, Mf£L&7$ ? £> 3 -Mfcr V ;u (5.2 g, 3 1 mmo 1) SrSSTLfco Ifit 

2B#p B m#L^^> 5 ot-c i nmmwLtzo rjs«tm^&£\ m^Lfc^^* * 9; 

-^•CI5*M&U 12.1 gOM-7*ftfc, 

[0158] 
(2-3) S - 1 0(D^| 

M- 7 (5g, 12.7 mm o 1 ) t h'Jxf+yy^V (3.13 g, 19.05 mm 
o 1) £ HUjl>5 0 m 1 KigjSU 8 0°C, TatfbB&flfe 1 0 mgSr^ftP 

Lfco 8 0 - 9 0«Cfc«t> 1 I^WRJEc.**^^ i§«£@*U ^vV*f 

;i/*7A^D-7F^77^-CJ:f)fflSL, 3.2 g<7> S - 1 0 SrWfco 
[0159] 
(3) S - 1 3 0^j£ 
(X^-A3 ) 
[0 16 0] 

mSE# 2004-3012746 
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[it 4 3] 

CI— (CH 2 ) 8 — OH 



"O-O^-O - ™ ho-(^-h(3-c~(Ch 2 ) 8 -oh 



(M-8) 



(M-9) 



(M-10) o(Y-\ /=\ 

" \ == /~°~ (CH2)8-OH 



HSi(OEt) 3 



(M-12) 



N/ t5-^^-^^-0-(CH 2 ) B — O^^SitOEQa 



(S-13) 

[0161] 

(3-D (fra-^M- i 

4, 4 '->'t Kn^yt^x-^M- 8 (7 6.2 g, 4 10 mm o 1 ) *y>f^7 
•fef75K4 0 0 ml Kigfl? U 'J ■) A (42.2 g) k3 WJ ■>A(2 4. 1 

g) *1)\\z-tz 8-?DDt^/-* (47.2 g, 287 mm o 1 ) Sr^Jn 

Ljto RJEiK* 1 1 0t;-C5l$W*#U KfiCMLfc^ R$I^*t:?±^\ fftti L 
ISJISr^iiLfco f#£*i£8.*gj|£7-fc h~ Y 'J^HttSL, 6 3.8 g©M-9*H 
fco »<b*lfcM- 9 (10 g, 3 1.8 mm o 1 ) ^y^f^7t F75K40 mil: 
iHL, mkHWJ* (3.3 g) **illU 5 0 WtikWL 3 -Mt^lM- 1 0 
(7.42 g, 35 mmoDiflSTLfco 8 0 TCt? 3 BtlBURJfcfcffo Rj£ift£-!»* 

7jac&§\ t#^n7t*a^ H H H ^T-t h - h >j )ux-2 mn&& u 11.7 g<7>M-i 1 £•# 

fee 

[0 16 2] 

(3-2) ifffi^M-l 

M- 11 (1 0 g, 2 4.2 mmo 1 ) £J&7kx h y t: Kn7 7>l:?#iL, 6 0°C^ 
AnfflL. }f#L&rt ? P>7jtiHt:^ h 0 •> A (6 0 % i n o i 1 ) (1.2 g, 30 mm o 1 

jfc^L-fojfcun-*-* t#§&L£ 0 5&?&*«JRi ofcife. 3^-fk7';^(5.4 g, 32.2 

mmo l )* 5^||t?»TLfco RE-I#lf^6 0rt3^FTO#L^ 7KK££\ @£ 
^jr.^;u-e^iH L> *7A^nvh7*77^-i:J:(}iIL/:ti5, 10.6 gOM- 

1 2 (SfeHflO £Wfc«> 
[0 16 3] 

(3-3) S-13 

M-12 (10 g, 22 mmol) t h 0 ^ h * v v 9 > (10.9 g, 66 mmo 
1) ^h;i/x>5 0 mlCSIU 8 0°C, TMfi'ft6&Ht 1 0 0 mgSr^O 

y- h >j ;w 3 m 1 IzmMLtzmWLZffiTLtzo Rj£lS«r 8 0 - 9 0 TCK:«t> 3 0 
S^fcHfe, Sl^I-g-t^ztlSU y'J*7->*7A^nYh^7 7^-CJ;t)ttIL, 5 
.2 gOS-13 (*fettte*fr) 
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[0164] 

(4) S-250£-J& 

^ ^t^S-25^mT<7)^ - A4ic^i-X@ic J; 19 ^ L tz< 
{7s*- U 4 ) 



[0165] 
[lb 4 4] 



CI (C Ho) a -OH /=\ 
H0 ^ V> ° H ^^pKHCH.V-OH 

M-15 
M-14 

M ' 16 , /sft r TVoiCH 2 ) 8 .OH ^ 



0^>-CH 2 -0 



M-17 

M-18 



O^CH _ 0 ^^D^°" (CH2)8 - 0 " (CH2)3 ' Si(OEt)3 



S-25 

[0166] 

(4-1) 4"^#M-40^ 

4, 4' -v Kn + ->t7^ V>M-14 (23,5 g, 143 mmol) Jy>f^7-th7? K 8 
mUzfeffiL. fikWL* l ) (11.1 g> 80 mmol) t 3 "Mt# V <7 A (6. 7 g) SrtJPx. fc £ Z> 

(71.8 g, 72 mmol) ZffizMLtZo RJSffi^ll0t:-??9B#K*# 
LSIKRLfcl, R(&iftSr*t-a?*ffll L7^ H H B £^:® L*r 0 §^ti/cffi^ B B B ^7-b h 
- h ij ;l/T-SI^ B B a U 16.3 g<7)M-15*#/c 0 W<b*ifcM-15 (10 g, 34.7 mmol) 
Jl/7-tb75 K40mHC»»L, (9.6 g) fcv^PU 50°C L £ <b 3 

(9.4 g, 41.6 mmol) fciKTbfco 100*0 -C4l$B!Rli>*fro 
£tMC-&£\ t#^tL^ffi|S B B B *T-t h- h U ^"ClligJIU 4.2 gOM-17£f»fco 
[0 16 7] 
(4-2) 4»K#M-5<0^ 

M-17 (3.6 g> 9.4 mmol) ittf F7t Kn7?>i:»«fU 60^ tCjjnS LWft L & 
J^'b^Sf-ft'*- h V -7 A (60%in oil) (0. 5 g, 12.2 mmol) L"f o$$ftn1-& 1 Ltz 
o l&i&jPJRiofcfe, 3 -MfcT V M2.4 g. 14.1 mmol) fcflSTLfco KJ&m&VO * 60X; 

flUSlLfcfc^^ 2.1 OM-18^#7to 

[0168] 
(4-3) S-25C0^J& 

M-18 (1.5 g. 3.4 mmol) t F'Jx^yy^ (2.4 g, 14.3 mmol) i h ;i^>10 ml 
C^iL, 80t:, fi3R£«l£4 , "e*£'ffcfi#&10 mg£^>V'- h U^O.5 mlKigfBL 
iiTLfco MJ£«80WlBtF B mJ££^m. £«MiSU y'J*^*7 

A707^' 7 7^-|:j; 0.76 gOS-25£#£o 

[0 16 9] 
(5) S -2660^J& 

4 £ffc#&S-26 * JilT<7) X * - A4tC7^1-XS CID^SELfco 

fctitE# 2004-3012746 
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[0170] 
[ft 4 5] 



Br-(CH 2 ) 8 -Br 



HO-^^-COOEt 



Et M-20 Et M-22 

oC>-^ H cO^-CHz-CMCH^Br 

M-19 M-21 



0C^CH 2 -O-(CH 2 ) 8 .O-^-COOEt ' o0^CH 2 ^O-(CH 2 )8-O-(^-COOH 

M-23 M-24 



HO-hQ~(~>OH - ho-Qh-Q-o-^ 

M-25 M-26 
0C^CH 2 -0-(CH 2 ) 8 -O-^-COOH + HO-^3 — 0 _0 '' 



M-24 



M-26 



DCC 
DMAP 



OC^CH 2 -0-(CH 2 ) 8 -0-Q-COO-Q^Q-0' 



M-25 

HSi(OEt) 3 Ft _ _ — 

- oC^H 2 -0-(CH 2 ) 8 ^-^-COO-^J^_^-0-(CH 2 ) 3 ^Si(OEt) 3 

S-26 

[0171] 

(5-D #mm-24<D&j8, 

f h7/f^7>^f A7'D5 K (3.0 g) £50%7k^ft^ h 'J >> L 
, 3-J.-f-^-3-*4r-fe^ >^ * -MI-19 (19 g, 0. 16 mol) tU 8-y*7ntt^^>H- 
20 (136 g. 0.5 mol) *8§i|]Lfco Rj£.«t«rlW«l«i!ET3.5I^W»#Lfc^ K-M^ 
^T7Kir 7K600 ml^JDPx, ftBlif-^-etttfJ L^o $U±^K«fcfrk a*lo^n$ KM- 
20£E£*L£^ *7A^D-7h^77^-CJ;f)«lL, 36 g<7>M-2l£#£ 0 %htitz 
M-21 (33 g, 0.107 mol) ^y>f^7-bF75 K120 mlKigJ&U 4-fc. Kn^y$,|f 
^.x^Ml-22 (17 g, 0.102 BoDfcfltBIJfr'J 7A (23 g) fc«SftlLfco 80VT8mfflMW 

35 gOM-23^#/vi 0 #<b*L£M-23 (35.4 g, 90.2 mmol) £^ * / - ^60mlKi£ ft? U tK^ 
iti-lVVA (7.2 g, 180 mmol) i:7R20ml £#Px.. 60*C *t"3B# HS3 L o R(DiR^»K 
fttttt (15.4 mk 85.8 ml/mo 1) SrtJP;?.^ Lfcffe, S^K^-^^-Cttffi U *7A7nv 
h^5 7-f--efflH!L, 33 g<^M-24£#£o 

[0172] 
(5-2) ^F^#M-260^ 

yt Kn^ylf7x- ;VM-25 (25 g. 134 mmol) SrT-fe 1^100 mlfcflgMBL, mM* U 
■7 A (20 g, 145 mmol) #Px, 60*CT?a^L T'J^O? K (16.2 g, 134 mmol 
) £7-k h ^100 ■l-CJ^Lfcteifc&ifiTLfco 60T;-e7B#IWJjM$ L fc^, WmLfc^fc 

U }ligLT#^tL^ffi|g B a H ^^^y-;V-C|||g H B H L, 6 gOM-26£#7t 0 

[0173] 
(5-3) 4»K#M-270^ 
M-24 (10.5 g, 31.2 mmol) &*nn*;i/.M00 mlC^flk M-26 (6.4 g, 28.4 mmol) 

miiE#2 004-3012746 
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41/ 



(hy^f 5 y tf U v > (5.2 g, 42.6 mmol) *Jmx./: 0 Sfi>?W£0°C Lfc&, 
yy^nA^y;^jKfy^5 K (5.8 g. 45.4 mmol) £ n n * ;i< A20 ml"C®WLfc 

«!>«*U 11.9 gOM-27£#fc 0 

[0174] 

( 5 - 4 ) S-26C0^)t 

M-27 (5.7 g, 10 mmol) t PJiF + yyy^ (5.0 g, 30 mmol) * h;U^>25 mlK 
itiL> 80°C\ mm^M^X-t&itB^m.U mg^^^V- h 0;W).5 mlfci&fi? Lfcigfifc* 

^nvh^77^-CJ: OifiHHU 3.2 gOS-26£f#£ 0 
[0 17 5] 

Hifefli 3 

i . yn h y^moim 

(1) 7*nF'/i*I (E-l) ©tfUR 

T-3U.9 4 g)%* ?y-)i(6. 2 g)^mmL, 3 o %&wtit&%fr(2 g) zffiim 

ttz 0 m.&®liM&X~2 4 9fr!BimWLfz1k, NMRJCfc l9T-3<0-SH^M^t-SO 
3H3£o^figSr5IKL7to - O «t 9 L Tpfi L v*^ (SOL-1) itM&MWX$> 19 „ 
i^BtF/r ( 5 °C) "C 5 B W^cSgT* o fc 0 

S-13 (0.4 g) ^i#iLt2 ) 2 1 3,3-Thy7]Vtn-i-7 t nyV-JKl. 
2 ml)OigiftK, SOL-1 (1.1 g)S^y^>(0.2 ml)*«flnU 5 0°C"C3 

^mmmmwLtzo <i $ km (a-k>yn-75s, 3=sb*m (** 

) Si) ±KSK®U W.WC2 4B#ra*£jftL>fc|fe, B-fLLfciMfarfrtf'J 4 * Kit J: *l SfNE 
U JP£ 1 lO^raOfi^im fijfeffiffift^J: K/> >f 

>*«*©Lfc 0 £ *U* «£ «9 S - 1 vr>*8#-£;£faK&*Lfc*'&#tf>£i 19 K 

[0 17 61 

(2) 7-nhyxII (E-2) ©ffc» 

T- 1(1.0 g)£y*y-;K2.4 g)i<zmffiL, 3 0 %i§^fb7K^7X( 1 . 2 g)£i£ 
ftlLfce iB^»&Mt?2 4l$W*#Lfc&, NMRKJ: 19 T- l^-SHii^t-S 
OsHS^M^HELfco iOi^atiSDty^ (SOL- 2) tiftt-feitiEt?* ») 
, ftBSBf (5°C) -C3 BB*3et?*o7t:o 

2 1 (0.4 5 5 g) ^^iL/;^ y7*n^V-;v(l m 1 SOL- 
2(0.8 6 g)S^yl/>(0.2 mOfcjgiJDU 5 0 B#HliBI«fc*#Lfco il 

?I^£*°'9-r5 KM (a-fl/77X-75S, ^SKUM ORO J8) ±fcat®U 
■C2 4«F«l«jftL7t^ HftLfcSMM&fc* 1 ; >f 5 K!H«t <9 PJgt U J¥£ 1 1 5^m<7>fi 
feOl*Hfc. J: *)3t^mij&<D&2> V* 4 y^mmLtzo ZtilzX *) S- 

2 1 coy vy>^ ? -^77[6]^*mL7t^#:o^i 19 DR^DS§*LTt>4ii:*» 
t>fr-ofz a 
[0 17 71 

(3) 7-Dhy^M (E-3) OfPM 

huIE#:S- 2 1 (0. 4 5 5 g) £TtuI*#S-2 1 (0.2 7 4 g)SO J lulE#S - 2 3 ( 
0.18 1 g)\Z\Xz_tzm\. (2) tmW;<DJfmz£ l 0 8^m©a»LfcI (E- 

3) *»fc 0 
[0 17 81 

(4) 7*n h>X*JR (E-4) Of^M 

T-4(1.6 g)***y-M4.7 g) «f§? U 3 0 %ii^b7K^7jc( 2 . 0 5 g) £ 
L fco * Ifit 2 4 B$ L NMRCif)T-4«-SH t - 

S03HS^4)S*itBLfco Ltll L tz (SOL- 3) tt&feiSWC* 

19, #B&#r (5*C) t5BM^f*ofc„ 

SOL- 2 (0.86 g) £SOL-3 (0.90 g) KftxfcJStfk (2 ) ra»S>;frftrc 

fctifiE#2 004-3012746 
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i5U?112//mOa»UIR (E-4) fc»fco 
[0 17 9] 

(5) ^nh>JM (E-5) <7>\tWk 

SOL- 1 (1.1 g) *SOL- 1 (0. 5 g) JBlZ/S OL— 3 (0.5 g) Kftx.fcJGJW 
. (l)fcPI«©M:J:»)l|$108)«m©fiflLfc|| (E-5) fcftfco 
[0 18 0] 

(6) 7"n f >£»§|(E-6)tf>ffcS 

T-3 (0.097g) i:S-13(0. 185g)£*v U>(0.3ml)Af yyn/V-;Ml.0ml)t:^U 3 
0%ii^L7K*7K(0. 204ml) ^«L^o 60°CT 5 B#K*Pl*ai#L^, Rt&iK850^ 

Ml (-3-- k?W : ^UmMM) ±^180,« mW^r- ~? n > x- ^-Ci^M 

L7t3cmX3cmOiE^'^0#|*IlC^ L&A/rtfo i#$»7$ s ^STTN lOBtfeWt T^l&i-^ «fc 9 
KHRW*W«ELfc£*fliiU t!U: 0 20B#^m, JlC 60*C-e3B#W Lfclfe, #'J>f 3 

[0181] 

(7) 7'Oh >X^H(E-7) 

±IE. E-6^M<DS-4(0. 185g) £S-4(0. 176g)&OT(-10(0.0077mg I S-4K*fr L 

[0 18 2] 

(8) 7'nh >^jftJH(E-8) 

E-7fPt£BfOS-4(0. 176g)&O f K-10(0.0077mg I S-4C^LT5^M) &S-4(0. 167g) 
^.0^-10(0. 0154mg : S-4tw*tLT10 ; E;V'%)t3S^Jfex.^flfe(i^O^t;T, J?£l28,«m 
(O-fuY >£Jft«|(E-7)&#fco 
[0 18 3] 

(9) 7°D h >3c&]£(E-9) 

±ie, E-6ft«m#OS-4(0.185g)«rS-26(0.221g)lca^3ftx.^:fl6{±^O^HT, J? $13 
0/i racoon h >3c^m(E-9)^#7to 

[0184] 
( 1 0)7D K >£BIJR(E-10) 

±IE, E-9f£MB#OS-26(0.221g)£S-26(0. 199g) & O*K-6(0. 0155mg : S-26K** L TlO^e ;V% 
)twg§mx.^Hb(iTO^*jSU-C. )?$132 / /m<7)-7°n h >£«MSKE-10) £#/c 0 
[0 18 5] 
(1 l)^oh >3£&JH(E-11) 

±|E, E-10{^MB#<7)S-26(0. 199g)S 0^-6(0. 0155mg : S-26fc*fr fClO^^X) £S-25(0. 1 
56mg)S.LFK-l0(0.0l85rag)lCM§^x7t1t&(±|5l#O^^tcr, I? $ 122^ -fu V 

R(E-ll)fc»;fco 
[0 18 6] 
(1 2)/Df >x$yfl(E-12) 

T-3(0. 145g) tS-31(0. 199g) v k > (0. 3ml)/^ V - (1. 0ml) tejgflf U 30 

X«BMbiC3R>jc(0. 204ml) *aSJpLfeo SOT^O^infM^ L Ttm, EJ£i£850//L&, *° 
•J >f 5 Vm (J.-tf W**#75S : ^SH£II) ±^180^m)p<DT-yn>x-y-e^^L 
£3cmX3cm<^;E;fr^O#mc^L^fio il^IITt, lOBf M^ttrjjKISf & i 5 K 

[0 18 7] 

(1 3)7*n h >£*jR<E-13) 
±|B, E-12f^^B#<7)S-31(0. 199g)^S-3l(0.179g)^.O f K-18(0.015g)Hgi^x.^flfe(±|W| 

[0 18 8] 

thl£# 2004-3012746 
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(14) y°n h ( R — 1 ) ofpM 

X-l 1 (8 0 0 mg)i:TEOS(2 00 mg)?:i^/-iH: L . 2 5°C-C2%is 
^tK5 0 p 1 fc&imU 2 0#H3ft?*Lfe o -O^^tcj ygl^ y y n^y -;Mgifl 0J 
>i (H3PO4, 5 0 0 mg) />fV^n/V-JHml) fc&flllU 2 5TCT'3 0#H 

5ort2 B#p^in^ u §f>c8 0t;f 3 ^raunift l fe Q -e^y y n > > - h j^fctsa* 
u he* 8 5 /i m<Ditmm(omm^~ ttt®®- (r-d £f#feo 

[0 18 9] 

(15) yn h (E - 1 4 ) *>ffc* 

BU§e(l)yn h y^ME-lOf^^^T, SOL- 1 V T-31 3 3 %y^mwi (1.1 
g) fr/fl^fe-Wlli^ (1) fclTOO^f&KJ: OlfESllOju mOitBJ^H (E-14) £t#fe 0 
[0 19 0] 

2 . y y y - ivfrmWi iz *fr -f & »1*fe 

#f)Jt/;7"n h y^jfeJR (E-l-13) , S^JttfflW^n b >^M(R-lSt/t 7 t 
>117)£j£@13mm^R^*T^J£v^^> y;b£, -e^L-e^l0®S%> y y->Mc?§iK 
5m 1 48P#Wi£StLfeo Mf307n (E-l-14) (±, (5 ^ tliiPl^JL ^> 

(± n fcT«*i7&*£. Dfe Q * fey * y -;wKv£iftKSf&*085R4%0'J >^^v#tB Lfeo y 

y^*>ii7-cn, ^70Kfi%o^?pE^m^ti, mL\t*m<oT&tt.miki>&&$nfco friz 

> «l?)7"o h (E-l-13) £64®4%y y y-^**«tC48I^FHI«atLfei: £ 

^ E-l-6, E-10, E-12J±JJfe< & «9 . t> tf« *3fciPJ©-*fc5S;(VIII)-e^S 
tiZlk&ys. K-10, K-6&£v>f±K-18£i^2JP tfey°n h >^c^ME-7. 8, 11, 13"e(±^ 

mittfM. h n-f+fi-KMm £ ^ l fe o 

[0191] 

3 . y y y-^aattosi5g 

nhfitz-fu Y >&&m (E-K E-6. E-8, E-ll) , £ Jfctfcffi tf> y n h >&&m(H-l 
^y f ^--7^^->ll7)^ii:#13mmOR^^4 : I*>ftv^^-9-yy;l/^. R^^(i£#5mm)^ 
^;r/nvt- 7-C*ai L feo M£3rtB3UR * H 3 t/Tt7 f^l/^Ot^ t:i x.# 

ms-ss-r *y ^ / - )H^T»ffip L/:*y ^ d -7 hyyy^f -tci ihbij^l 

feo ISJP^ic 1 ^^i- 0 

[0 19 2] 



tiitiE#2 004-3012746 



9&m 2 0 0 3 - 4 3 2 6 6 3 ^- V \ 44/ 

mi] 



j iris 117 <DWi as 4* 1 £ LfcBf <£>*B*j-<it 





J- 9 / — /^^^ 




4.61 
*% 


18. 6 % 


46 « 




R-l 


0. 3 


NG 


NG 




E-l 


0. 05 


0. 05 


NG 




E-6 


0. 01 


0. 01 


NG 




E-8 


0.01 


0. 02 


0. 02 




E-11 


0. 01 


0. 01 


0. 01 





ng : m&mtimttm 

[0193] 

(*£*) 

[0 1 9 4 3 

^ife^O 1 t?MLfc*^07'n h yj&kWk (E-l) ~(E-13) £ Jt^ > ^MR-D&a 5 ' 
t7 >f * >117^Ii:Sl3mm<7)R^i;4T*>fe^. 2ftOXf> I'XfCt^ XflfK > ■tT- 

-To 

[0195] 
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m2] 





X 10" 3 S/cm 


If % 


E-l 


0. 61 




E-2 


0.46 




E-3 


0. 56 




E-4 


0. 42 




E-5 


0. 38 




E-6 


0. 98 




E-7 


1. 1 




E-8 


1. 4 




E-9 


0. 86 




E-10 


1. 2 




E-ll 


2. 1 




E-12 


0. 76 




E-13 


1. 4 




R-l 


0. 11 




~T7 4 117 


6. 8 





[01963 

(la*) 

FIJI (JttscfRI (R-l) ) icJt^, WS^S^-r- 
t^^o (E-6) (E-7)&?7(E-8K (E-9) t (E-10) , (E-12) t (E-13) ZitWHrZ 

t , ^fPJco-^ (viii) -e^ £ ithit^m (k-io, k-6, k-is) * ^fln L fcjg|-c(-± , ^ ^- y 

[0 19 7] 

^M#!l4 

(1) ttll^ftl 

-tK> (VulcanXC72 5 0 w t %i)mW) 2gt ±7 4 * >fe 

m (5%7 ^^-^TKmm) 1 5 g£^u o^f^^^^^o 

%>)<n¥#JtZT-&ti.$) 5 0 0 nml:-|)o/:o l#^tL^tf^*-'f>^-^ a - 05 £ 3 

[0 19 8] 

(2) MEA«ftl 

1 -e^ML^7°n h >x^)Ji(E-l, E-2, E-3. E-8)S.<^f- 7 ^ * ^117?>MSK 

tBIE# 2004-3012746 
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. ±m^&tzmmmz. i*ii { ^n h «t 9 k5b 13 so°c, 3M Pa 

, 2 frWC&JEif U MEA-l-5*flE»Lfco 
[0199] 

(3)Mliftt 

(2)-C#£MEA£HI2 i:^tlfttli:4: ?H, * V- KffllH!Pffil5lC46K*%0^ * 

K 111112 tiiV- VUU13<D m K , iffrrt 7 7s 9 -J \ T*5mA/cnr (D^M : M £ ®H L> Z\<D 

[0 2 0 0] 
[«3] 



7° ci h 

SI 


MEA 


/=*S» AiL. 

c 






wm 


o. 2 mw\ 


o. 5 b# m 


E-l 


1 


l 


0. 69 


0. 55 


0. 55 




E-2 


2 


2 


0.68 


0. 60 


0. 59 




E-3 


3 


3 


0. 65 


0. 62 


0. 61 




E-8 


4 


4 


0. 70 


0. 65 


0. 65 




117 


5 


5 


0. 68 


0. 42 


0. 38 


& mm 



[0 2 0 1 3 

ifc, H4afc|g4bH, **WO«jfeC-4fcJt«*tl!lC-5^*«[-*JEiRFttSr7F:"to 
[0 2 0 2] 
(IS*) 

SifcjPfr^ofco EI4a 1 1214b i 13 , it«mifiC-5"Cii«aiS^ *7-;WCj3V>T 

m^JftT^Lv^, $Hfl(Dtjl!!C-4-Cli, 7 *7-;WtJS1£#1475 ? e*6"C/h£ < , # 
KlftiftJS* *7-;i/ (64Kfi%) K*3v»-cfc+55-fcJ£*8H4*^'t£ ttffrfr^>tz 0 
[0 2 0 3 3 

[0 2 0 4 3 

[0 2] *»W0^3fi-«»Ofl|jtO--«S:^-r«ifr»flBH-e*)4o 
[HI 3 3 IfamSrfi-^^Jti^-r^^^lStO-fe^lSI&BI-C^^o 

[H4 3 ^^o^^L7tffei4-m^c-4^c/c-5omrL-«i±#t±^^-ro 

tilliE# 2004-3012746 
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[0 2 0 5] 



10 • • • mmmM^fc (mea) 

11 • • • 7°n h y£&Jg| 

12 • • ■ 77 - vmm 

12a • • -Ty-KS^LSIlv-h 

12 b • • • t y — ymtsnmm 

13 • • • jiv- vmu 

13 a • • • # V- KI^Lfify- h 

13 b- • • * V - KSftA&ff 

14 • • • /■? -y > 

15 • • • 77 - K&D!IBI!D$ 

16 • • • ij y- KfeilJPflP^ 

17 • • • 

21,22 • • • -fc/N'P-? 

31 • • • yoh >xm 

32 • • • y-yuyy-- y°m&tt 

33 • 7 ? y -^7Rv#?tv±A^^ 

34 • ^rt'J7^*AP 

35 • &ffiP 

36 rf A/-? y 3r ^ 
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mm 2004-3012746 



[HJ4] 

a ) C-5 (DMffi, 



mU 2003-432663 



2/E 
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^-v: i/E 



mm] 
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^-v: i/E 



MB 



[»SiJ#^-] 
[ftHA] 



fctJlE# 2004-3012746 



2003-432663 
50302145003 

mm 

m^.mm±m 0094 

16^ m 7 0 



000005201 

#^ilimm^OT4 I vS2 1 Of* 

$ Iff A 
110000109 

8 Pi 

#lt^&A#^*f«-9- <Y 



V : l/E 



mm 2003-432663 

tB m a a m m « 

ItSIJ#-t [000005201] 

1 . B 1990^ 8H14H 

[fllfi] M^fl 



tBliE#^- tBHf 2 0 0 4 - 3 0 1 2 7 4 6 



